Determination of biotin on a protein by quantitative sodium dodecyl sulfate-capillary gel electrophoresis of monomeric avidin.
Sodium dodecyl sulfate-capillary gel electrophoresis (SDS-CGE) is performed to quantify monomeric avidin and biotin on a protein. Under non-reducing SDS-CGE conditions, avidin migrates as monomers exhibiting apparent molecular mass 17,000. In the presence of a biotin-protein conjugate, monomeric avidin binds the conjugate and forms a larger complex that migrates later in the separation. The difference between the remaining monomeric avidin and the initial amount is the portion of monomeric avidin bound to the conjugate. Accordingly, the number of biotin on the protein can be calculated. The assay is linearly responsive to increasing biotin loading in a biotinylation reaction of a protein. Accuracy of the assay is also demonstrated by good sample dilution recovery. Excellent quantitative reproducibility < 2% (relative standard deviation) is obtained for both intra- and inter-day measurements. Main advantages of the method include the use of monomeric avidin that minimizes steric hindrance to capture biotin on a protein and assay automation on a capillary electrophoresis apparatus.